In a survey of 471 patients, we collected self-reported weight and height data and asked about self-perceptions of provider support toward weight loss and other weight management concerns. Multivariable analysis found that respondents with higher body mass index (BMI) were more likely to report that a physician had told them that they were overweight (OR = 3.49, 95% CI 2.06-5.89, P < 0.001). However, this conversation was less likely to change their personal view of their weight (OR = 0.62 per 5 kg/m 2 , 95% CI 0.45-0.86, P = 0.004), or motivate them to lose weight (OR = 0.67 per 5 kg/m 2 , 95% CI 0.50-0.91, P = 0.009). Higher BMI was associated with higher weight-loss goals (P < 0.001), while anticipated time to achieve those goals was increased (P < 0.001). Physician involvement in weight management was important, but the patients' needs and experiences differed by BMI. Approaches to addressing barriers and identifying resources for weight management should be tailored to individuals by considering BMI.
Introduction
In the United States, 37% of adults and 17% of youth are considered obese (Ogden et al., 2015) . Rates of obesity differ by age, gender, and race (Ogden et al., 2015) . Obesity is a major public health and clinical concern because of its association with increased morbidity, mortality, and health care expenditures (Jensen et al., 2014) . The current guidelines for the management of overweight or obese adults call for primary care providers (PCPs) to identify, counsel, and offer treatment management for patients with obesity (ie, ask, advise, treat) .
Counseling by the PCP can increase patient motivation to engage in weight loss (Huang et al., 2004; Bennett et al., 2014; . Currently only one of three patients who are overweight or obese is identified as such, and among those identified, only half are advised to lose weight and only one of five receive counseling . Although patients with obesity expect their PCPs to discuss and counsel them on weight loss, many physicians will not or cannot broach the subject (Huang et al., 2004) . For PCPs, potential barriers to counseling include lack of time, limited funding for resources, infrastructure, and training, and concerns about damaging the patient-doctor relationship (Huang et al., 2004; Pollak et al., 2012; Gudzune et al., 2014; Bleich et al., 2015; McGowan, 2016) . Focus groups have concluded that if PCPs cannot provide ongoing weight management support to their patients, they can at least identify obesity, refer their obese/overweight patients to a weight management expert, provide patient accountability, and cheerlead .
Studies of PCPs perceptions of their role in assisting their patients with weight loss are limited, and even less is known about the experiences and expectations of patients in primary care. To address this gap, we conducted a needs-assessment survey of patient experiences and expectations regarding weight management in the primary care setting to inform weight management in clinical care.
Methods
The study was approved by the Mayo Clinic Institutional Review Board; the use of implied consent (ie, consent was implied if the survey was completed and returned) was allowed. We conducted a cross-sectional survey involving a convenience sample of patients' presenting to an office visit at a primary care clinic at Mayo Clinic (Rochester, MN, USA). From February 2013 through July 2013, all patients seen for a primary care visit received an anonymous survey, a cover letter explaining the purpose of the study, and a stamped return envelope. Patients either returned the survey to the receptionist or mailed it after the visit.
The survey included a subset of validated questions from the National Health and Nutrition Examination Survey (Yaemsiri et al., 2011) and questions (developed by the study team) related to weight management in primary care. Specifically, the questionnaire included the following constructs adapted from NHANES: self-reported height and weight [to calculate body mass index (BMI)] (Center for Disease Control, 2015) , weight selfperception, current and past weight-loss efforts, resources used for weight loss, and experience of discussions about weight with the PCP. We also assessed expectations regarding the need for weight loss management in the primary care setting. We conducted a pilot test before full implementation of the survey (n = 25).
Redcap database was used (Harris et al., 2009 ). Data are summarized using mean ± SD for continuous variables and frequency counts and percentages for categorical variables. Respondent characteristics are summarized overall and stratified by BMI categories. Comparisons across BMI categories were performed by using analysis of variance (ANOVA) for continuous variables and the χ 2 test for categorical variables. The frequency of various medical conditions was compared across BMI categories using the Cochran-Armitage trend test. All other analyses were restricted to respondents whose BMI was ⩾25.0 kg/m 2 and who perceived themselves as overweight. For this subset of patients, previous weight-related health care experiences, current expectations, perceived barriers to weight loss, and needs from PCP were summarized and compared across BMI categories by using ANOVA for continuous variables and the Cochran-Armitage trend test for dichotomous variables. Multiple logistic regression analyses were performed to assess whether health care experiences were independently associated with BMI, adjusting for age and sex. Findings from the multivariable analyses are summarized as odds ratio and corresponding 95% confidence interval for a 5 kg/m 2 increase in BMI. In all cases, two-sided tests were used; P values ⩽0.05 denote statistical significance.
Results
Of the 500 surveys collected, 29 did not include enough demographic information to be evaluated for this study. We report on 471 returned evaluable surveys. For BMI, the mean ± SD for all survey respondents was 27.9 ± 6.0 kg/m 2 (Table 1) . Of the 471 respondents, 167 (35.5%) were underweight or healthy weight (BMI < 25 kg/m 2 ), 164 (34.8%) were overweight (BMI 25-29.9 kg/m 2 ), and 140 (29.7%) were obese (BMI ⩾ 30 kg/m 2 ). Self-perception of weight differed significantly (P < 0.001) across BMI categories (Table 2) . Among respondents in the normal BMI range, 15% perceived themselves as overweight and 6.6% as underweight. Among those in the overweight BMI category, 1.2% thought they were underweight and 25.0% thought they were in the normal range. In the obese BMI category, 7% thought they were the in the normal range. As BMI increased, reported comorbidities increased significantly. A significantly greater proportion of obese respondents reported having type 2 diabetes mellitus, high cholesterol, high blood pressure, arthritis of the knee/hip, and obstructive sleep apnea.
The expectation to have weight discussed at the PCP visit did not differ by calculated BMI (Table 3) . Patients in the overweight category and those in the highest BMI category had the greatest interest in having their PCP discuss weight during the visit (61% and 63%, respectively). Respondents with higher BMIs more frequently reported being told that they were overweight, but these conversations were less likely to change their personal views of their weight status or motivate them to lose weight. From multivariable analysis, respondents with higher BMI were less likely to report that a physician telling them they were overweight changed their personal view of their weight status (OR = 0.62 per 5 kg/m 2 , 95% CI 0.45-0.86, P = 0.004), or motivated them to lose weight (OR = 0.67 per 5 kg/m 2 , 95% CI 0.50-0.91, P = 0.009).
A higher percentage of patients with higher BMIs were trying to lose weight at the time of the survey (with goals of losing 36% versus 12% of their total body weight for obese and overweight respondents, respectively; P < 0.001). As BMI increased, the mean personal goal for weight loss and anticipated time frame to achieve it increased and the importance of financial limitations, a Age was compared across body mass index groups by using analysis of variance; categorical variables were compared by using the χ 2 test. When comparing categorical variables across groups, the variables were dichotomized as follows: sex (male versus female); race (white non-Hispanic versus all other races); marital status (married/living as married versus all other categories); education (4-year college graduate or graduate degree versus all other categories); and employment (employed/self-employed versus all other categories).
physical limitations, lack of overall general support, and fatigue increased.
A greater proportion of respondents with higher BMIs expressed the expectation that their PCP would discuss health consequences of overweight and obesity, review weight loss medications options, provide support and follow-up, offer a weight loss program in primary care, and provide access to specialists, weight-loss programs, and weight-management surgery.
Discussion
Most respondents had accurate weight selfperceptions. As calculated BMI increased, respondents reported having more comorbidities and being told that they were overweight by their PCP, but those with higher BMI were less likely to indicate that these conversations changed their personal view of their weight status or motivated them to lose weight. One explanation for this is these patients may have been previously told they are obese and may have tried and failed numerous types of interventions to lose weight. Overweight patients on average wanted to lose 11% of their current weight, and patients with obesity wanted to lose 35% compared with the recommended goal of 2-5% loss from baseline weight (Donato et al., 1998; Weight-control Information Network (WIN) et al., 2005) . This highlights the importance of PCPs discussing reasonable goals as increased frequency of PCP contact has been associated with more realistic weight loss goals (Dutton et al., 2010) . As BMI increased, the most common perceived barriers were financial, physical, and support limitations and increased fatigue. As weight increases, the ability to exercise can decrease leading to a deconditioning and fatigue (Mehta and Cavuoto, 2017) . In addition, many obesity treatments (eg, higher quality of food, exercise programs, athletic centers, obesity medications, and bariatric surgery) can be financially prohibitive and may not be covered by health insurance.
We observed that most patients who were overweight or obese wanted to discuss their weight at the current visit with the PCP. Discussions about weight require consideration of message content and delivery. In a recent study of 600 patients who were overweight or obese in a primary care setting, PCPs who were perceived to 'judge' patients had less success in engaging the patient in weight loss than those patients with PCPs who discussed but did not 'judge' (13.5% versus 20.1%, respectively) . Some of the skills and attitudes needed when providing weight management counseling include awareness of the weight management literature, use of nonjudgmental Age and sex adjusted analysis a Respondents accurately perceived themselves as overweight. b Number of respondents with data available for the given characteristic. c Binary variables were compared across groups using the Cochran-Armitage trend test. In those who were trying to lose weight, the weight loss goal, expressed in pounds and percentage of current weight, was compared across groups by using one-way analysis of variance and the time frame for achieving the weight loss goal was compared across groups by using the χ 2 test. d Multivariable logistic regression was performed to assess whether the given characteristics was associated with body mass index after adjusting for age and sex. For this analysis, BMI was modeled as a continuous variable and indings are summarized by presenting the odds ratio and corresponding 95% confidence interval for an increase in BMI of 5 kg/m 2 .
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Primary Health Care Research & Development 2018; 19: 197-204 language, and focusing on the patient and not the obesity diagnosis when discussing possible management plans. In addition, we recommend following the five As -ask permission to discuss weight concerns, assess their BMI, advise on health risks, agree on realistic weight loss expectations and goals, and assist in identifying, and addressing barriers (McGowan, 2016) .
Many patients who are overweight or obese want support from their PCPs for weight loss; but weight concerns are inconsistently addressed and support is infrequently provided. Whether this is linked to lack of adequate tools for identifying or diagnosing obesity or lack of BMI documentation is unknown. In some clinical situations, patients with obesity and other co-morbid conditions had BMI documented compared with otherwise healthy patients who were obese but otherwise healthy and did not have their BMI documented (Melamed et al., 2009) . In another study, obesity was underdiagnosed (14.4% of patients with BMI ⩾ 30 kg/m 2 ), and only 5% of the patients who were overweight or obese recalled being counseled by their PCP on weight and exercise (Huang et al., 2004) . Patients who recalled the counseling interaction understood the risks of obesity and benefits of weight loss, and they were more confident and ready to lose weight (Huang et al., 2004) . Some barriers to initiating weight management discussions which have been identified by PCPs included pessimism about their patients' desire and ability to lose weight, pessimism about the effectiveness weight loss program itself, lack of comprehensive obesity management resources, lack of time, high patient volume, underuse of clinical resources with expertise (eg, dieticians), and lack of counseling skills and knowledge concerning clinical best practice for weight management (Huang et al., 2004) .
In a recent focus group study of 26 PCPs, recommendations for effective weight management care in primary care included (1) provision of feedback to PCPs by weight management coaches in an efficient and actionable manner; (2) integration of weight concerns into practice, with an intake questionnaire about weight management that could be quickly reviewed and discussed; (3) a referral system to have patients receive weight counseling from expert coaches and to facilitate telephone support; and (4) improving the financial feasibility of incorporating weight management into the clinical encounter . A multidisciplinary model of care (ie, incorporating providers with specialized skills and expertise from different health care professions) has been successfully used in many clinical practices as a way to reduce time and financial burden (Batsis et al., 2015; Luo et al., 2016) .
The US guidelines recommend that PCPs assist patients with weight management (Jensen et al., 2014) . The treatment algorithm for weight management which could be adapted to individual practices can be based on resource availability (Donato et al., 1998) . It is recommended that physicians receive training in motivational interviewing (MI) messaging early in their career (Huang et al., 2004; Burton et al., 2016; McGowan, 2016) . Use of MI may help clinicians facilitate behavior change in patients who are overweight or obese, since it has been shown that patients of PCPs who use MI strategies have lost more weight (Pollak et al., 2012) , this in turn will increase the clinician's confidence in their ability to help patients. Physician confidence in their ability to help their patients in weight management is crucial for the effectiveness of the behavioral intervention; conversely, lack of appropriate skills can compromise the effectiveness of clinical weight loss interventions and damage the clinicianpatient relationship (Pollak et al., 2012) .
Addressing weight management issues in the clinical setting is challenging and complex. Clinicians may benefit from training in evidence-based approaches to weight management counseling. Furthermore, greater connectivity of the clinical setting to community resources to support weight management are needed, particularly to address potential disparities encountered by patients in socioeconomic conditions associated with overweight and obesity Weight management efforts must be tailored to individuals' needs and resources (Overweight And Obesity in the Wester Pacific Region, 2017).
Our study has several limitations. The survey was administered at a single clinic and respondents were predominantly non-Hispanic whites limiting the generalizability of our findings. The survey was administered to a convenience sample, which may also limit generalizability. Weight and height were self-reported and not confirmed with clinical measurements, so the calculated BMIs may be inaccurate. Finally, we did not assess the message content or quality of message delivery when the PCP discussed weight management and experience with the PCP past messaging may have influenced responses.
Involving PCP in weight management is important for patients who are overweight or obese. We observed that patient needs, perceptions, and experiences relating to body weight and weight loss in the primary care setting differ by BMI. Our results highlight the need for improved resources and training to support PCPs in an effort to offer advice and support to patients with body weight concerns. Our data suggest that approaches to addressing barriers and provision of resources for weight management in the primary care setting could be tailored to BMI category.
Acknowledgment
The study was supported in part by the Mayo Clinic Department of Medicine. The authors especially thank the exceptional research staff of the Mayo Clinic Department of Medicine Clinical Research Office for their patience and persistence in helping to collect, compile, and organize these data. They also thank the staff of the Department of Medicine Primary Care Internal Medicine and the patients without whom this project would not have been possible.
Financial Support
The study was supported in part by the Mayo Clinic Department of Medicine. The data entry system used was RedCap, supported in part by the Center for Clinical and Translational Science award (UL1 TR000135) from the National Center for Advancing Translational Sciences (NCATS).
Conflicts of Interest
All authors declare no support from any organization for the submitted work; no financial relationships with any organizations that might have an interest in the submitted work in the previous 3 years; and no other relationships or activities that could appear to have influenced the submitted work.
Ethical Standards
The authors assert that all procedures contributing to this work comply with the ethical standards of the Mayo Clinic Institutional Review Board guidelines on human experimentation in accordance with the Declaration of Helsinki of 1975, as revised in 2008. Protocol-approved passive consent was obtained from all study participants before study initiation.
